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(54) yCTPOflCTBO A1H PEMOHTA 06CAA- 
HOfl KO/lOHHbl 

(57) l43o6peTenwe othocmtc* k peMOHTMO-nao- 
" ARuuOHHbiM pa6oTaM o6csahux KOiiOHM we<J>- 

Tera3dBbix cku3*mh aa» BoccTaHOB/ienwa *x 
repMeTM^HOCTvi. Uenb - noowiueHne HaAe*Ho- 
cth ycxaHOBRvi MeTa/i/ivmecicoro n/iacTwp* 
(Mn). B KOpnyce ycrpoftcTBa ycTaHoa^ewbi 
3/ieicTpoABMraTe/ibc peAy^opoM. rnAPonacoc 

U rMApOMM/IWIHAP C flO/lblM HOpiUHeM M LUTO- 

kom. noA Mfl na aany Kopnyca ycTaHOB/iena 
pacxaiwaaioma* ro/iOB*a(Pr). B hh^hc* nc- 


TM KOpnyca C B03MO*HOCTblO B3aMM0Ae*CTBMA 
C Mfl p33MftLUeH ynOp C XCeCTKO C8fl33HHWM c 

hvim npwBOAOM ero oceaoro nepeMemeHHfl. 
HdA Pr pacno/K>*eH AopHupyiomM* KOHyc, 
ycTaHOB/ieMHbfft Ha urroice c BO3M0XHoctbK> 
B3anMOAeMCTBvi» c Mfl. npMBOA nepeMeine- 
MMft ynopa Bbino/meH a BHAe AW<J>4>epeHUi<ia/ib- 
Koro nopuJHfl. ycTaHoe/ieMMoro b *opnyce m 
c6pa3yjouiero c ero cTemeaMn A»e KaMepw. 
OAHa m3 Kaviep rKApas/iMHfiCKn ceH33Ha KBHa- 

/iom c no/ioCTbK) MarMeiaHMJi, a Apyfaa - APy 

fMM KfiHa/IOM C nO/lOCTblO BC?.CblBaMM» 

rviApOHacoca. Me>KAy co6otf KaMepw cBosanw 
KaHanoM c pacnono*eHMbiM e mcm o6peiHWM 
uianaHOM co ujtokom. KoHyc, npoxoA» "O Mfl. 
Ae<t>opMMpyeT ero 8 mm/mhaP * npn*wMaeT k 
peMOHTwpyeMovi TpySe. riepeMeiuaeMafl 
ec/ieA 3a KOHycoM PT co3Aae*f Aono/iHmeflb- 
Myio n/iscTimecKyio Ae<t>opMaunto. flpw aoctm- 
xehHH aopxHdro no/roxenvia HT cbowm 
topuom B03Ae^CTByeT «a ujtok icnanana, koto* 
pbift oTxpuBaeT AocTyn pa60HBw 3kha*octh m3 
KaMepw H3A nopuiHeM no xaHany b no/ioctb 
BcacbieaHH^ rwAPOHacoca, KoHraxTHa« n/io- 
maAfc n y/jepwwBaiomee ycmiue Mil na CTenKe 
o6c3ahom xonOMtibi AOCTaTOMHbi A"« ero yAep- 
xaHMSi. 1 wn. 
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Vl3o6peteHne othochtc« k ycrpoPicTaaM 
•^Afl peMOHTHt>-n30nnunpHHbix pa6oi o6cajr 

HWX KO/10HH He<t>Tera30BbtX CKB3XHH c uenbHD 
BOGCTaHOBAeKVIH MX repMeTMMHOCTM. 

Ue/ibio M3o6peTeHH« «6AHerc« noBbiuje- 
MMe HaAe**ocTM ycT3H0BKn MerannnMecKoro 
n/iacTwpfl. 


Ha NepTe*e cxeMarwMHO n3o6paxeno 
npewnaraeMoe ycrpofiCTBO a*p peMonra 06- 
caAHow xonoMHW. npoAonbMww pa3pe3- 

B unnnHApw^ecKOM Kopnyce 1 yCTpoticr- 
oa. cnycKaeMoro b cKBaxnny Ha Ka6e/ie 2. 
pacno/io>KeH sneKipOABuraienb 3 c peAy^o- 
POM 4. Aey* n iY M * e P HW * r^ApOHacoc 5 c Bca- 
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CbiBatoiuviMH 6. M3rHe*iaienk»HbiMii 7 n pe/^yit- 
i^viohhwm 8 KnanaH3Mw. .wapohwawhap 9 c 
no/ibiM nopuiKeM 10 n qjtokom 11, Aw<j><j>epeH- 
una/iUHwfl noptueHb 12, «Bna»omnHCfl nptiBo- 
AOm oceaoro nepeMemenMfl ynppa 13. w 
weCTKO C HV1M CBA33HHU*. AOPHWpyiOlUM* K <>- 

Hyc 14 c noAnpyxHHeHHbiMit n/iaBa*omnMn 
n/iauiKaM^ 15, pacxaTueaioinafl rono&xa 16 h 
npoAOnbHO-ro^pvipOBaHHwPt MeTan/iiweCKviw 
rmacrrwpb 17. Pa6onne noAOCru ruAPOUMnnM- 
Apa 9 w no/ioro nopum* 10 r^ApaeAUMecicyi 
ceflsanw MexAy co6oa no icaHa/iy n. *epe3 noA- 
npywwMeHHbiM 30A0THWK-nepeKAK)MaTe/ib 18, 
KaMepa, o6pa30B3HHaa ctckk3Mm jcopnyca * 
AVKjxfepeHijuaAbHbiM nopWHeM 12, rwApaanH- 
neCKM cBflaana no KaHanyJc no/iocibio name- 
TaHMn rwAPowscoca. 

flpyraa KaMepa. o6pa30B3HHaa CTenxaMH 
KOpnyca n Aw$<J>epeHuviaAbHbiM nopajneM. 
rwApaeAiwecKw cteA33Ma c nonoctbio ecacwaa- 
HMfl rvtAPOHacoca k3K3A0M$. 

B Aw4>V}>epeHUMa/ibHOM nopmne ai« cbh- 
3w ofievix KaMep BunoAHen icanan c axcwa/ibMO 
pacnono)«eHHbiM o6paTHWM K/tanaHOM 19 c 
BwcTynaiotuUM M3 xopnyca uitokom. B wcxoa- 
hom no/io*eHHM KnanaH 19 3a*pbiT m pa3Ae/ia- 
eT KaMepw, o6pa3oaaHHbie 

AM4>4>epeMuwanbHWM nopuineM 12 co CTeHK3- 
MMKopnyca. BHyTpeHHflfl noAocTb ydpovHcTBa 
3ano/iHeMa paSoMeft tfWAKOCTbio m cxOMnfiH- 
cwpoBana c BueujHeft cKBaxuHHo* cpeAOvi 
anacYvmHUM xoMneHcaTOpow 20. Aopnupyto- 
xcwyc 14 u pacKaTbiB3KHuan ronoBxa 16 
yCTaHoa/iehbi na xonue nonoro luxoxa 11. npw 
3TOM.papKaTW8aiotAa« ro/ioaxa xMHeMaTMne- 
ckh CBS33H3 c 3ne>cTpoABMraTe/ieM 3 Me pea 
T^neciconimecKiivi aan 21 KOpnyca. ycTaHoa- 
newHuft Ha qnopax K3neMvi» e noAOM urrotce 1 1 . 
nopajne 10, CBA3aMKbivi C hum Ban 22 m nnawe- 


ca nocTynaer b kaMepy HaA fln<P<t>epeHUna/ib- 
hwm nopujHSM 12 u paGoMee Aaa/ieHne Mepe3 
ynop l3yAep* MBaeT npoAOnbMO-rocppwpOBaM- 
hbiH MeTan/iMwecKMM nnaciwpb 17. flpn 3tom 
5 o6paTHbJ& xnandH 19 3anpuT. 

nocne AOCTn^enuR Heo6xoAHMoro Aao^e- 
HM« noAnpyxHHeKHbi* 3onoTHwic-nepeK#ii04a- 
Tenb 18 nepeMecTMTCfl bhh3 ao ynopa. 
oTxpwBaa AOCTyn pa6oMe* *makoctw no *9ha- 
10 /iy<vnoA nopiueHb 10 rw apol^h/im h Apa 9. 

AopHHpyiOiuMft KOHyc 14, npoxoAfl no 
nnacrupio 17, 4>opMupyeT ero e mmamhap h 
npuxuMaex k peMomvipyeMoft Tpy6e. a ero 
n/taaa»oiUMe nnauJKM KaAwGpyxn. co3AaBan rs- 
15 paHTMpoBaHHuft naTflr. nepeMeuiaeMan BcneA 
3a AopHHpywiuMM KOHycoM 14 pacKaruBaio- 
ma» ro/iOBxa 16 co3AaeT AononMWTe/ibHyK) 
n/iacTvtHecxyjo Ae4>opwauvtK> n/iacTwpfl 17 no 

MaKpO" VI MUKpOHepOBHOCTSM BMyTpehHe^ 

20 CT6HKM o6caAMOui KonoHMw h ynpOHhner ho- 
aepxHOCTHwCH cno* BMyTpeHHe^ noeepxHocni 
niiacTbipp 17. flpw AOCTuxeHMM BepxMcro no- 
nojKeHwfl AopHnpyK)inan ro^oaKa 16 cbomm 
topuom &03AeftcTByeT Ha ojtok K^anaHa 19. 
25 KoTopufc OTKpbiBaeT AOCTyn pa6oMeft 5Kwako- 
CTH W3 K3MepW h3A AWCWepeHUWa/tbMblM n °P" 
ujKeM 12 no *aHany 4 b no^ocTb BcacuB3MM« 
rwApoHacoca. 

B 3tom no/ioxccMww KOHraxTHart nnomaAfc 
30 n yAGP^MBaiomee ycn/)we nnacTbipa 17 Ha 
cieHxe o6caAHo^ koaohhw A0CT3TO4Mbi aa« 
ero yAep>KHBaHMH n An4>^peMUMa/ibMbi(i nop- 
iueHb 12 oweCTe c AopHnpyiomuM KonycoM 14 
M pacKaTbiaawiMefi ronOBKOPi 16nepeMecTvucfl 
35 aeepx. o6ecneswea^ no/iHb«wi wx bwxoa 
CTUpfl 17. 

nocAeaaeepiueHMq pa6oru noyctaHOBKe 
noacTupft 17 snexTponpMBOAOM 3 o6ecne*«M- 
eaexc^ ocBo6oMCAenMe xopnyca npw6opa ot 


?apnwft pew^Top 4. Ha aany 22 ycranoBneH 40 cxeHKi, o6caAHO* iconoMHU n 3a T e M ycT P ov,CT 
3 KCueHTp H K 23, cnyacauwfl hphboaom ftayx bo TpancnoprnpyeTCH H3 noeepxHOCib. 

njiyrtxepoa ruApOHacoca 5. „.,„fin«,T,.iiun 

npoAOAi,HO-ro«}»pMpoBaHH U f. MerannuMe- O) o p m y n a m ^3 o 6 p e Ten. a 


AopHwpyiOiUMM xonycoM 14 m ynopOM 13. 

JOl/in 3axpenneHWin ycTpoftcrea b ko/iohhc 
oho cHa6xeHO ynopMwMut ujnuncaMW nnu nxo- 
pflMw (ne noK33aHbi). 

YcTpoctctBO pa6oTaeT CAeAyoiu^M o6pa- 

30M. 

Ha MHTepaane npoaeAeMM« pcmohtho- 
m3oa«umohhux pa6oT no Kateruo 2 Bxn»osaeT- 
cji 3AeKTpoABnraTenb 3. xoiopbiui nepes 
3KcueHTp«K 23 npHBOA^T b Aeftcxeue nnyH)KC- 
pw rwAPOHacoca 5 * oAHOapeMen ho bo Bpame- 
Hue nepe3 Ba^w 21 m 22 pacxaTUBaiouwK} 
ronoexy 16: nepBOHasanbHO xopnyc 1 npn6o- 
pa 3a»K0pweaeTc« a xovioHHe Tpy6. a 3aieM 
pa6oM3fl *uAKOCTb no xananyioT rMnooHaco- 


b HeM anexTponpMBOA c peAyKTOpoM. rwApo- 
Hacoc m ruAPOuvinwHAP c nanbiM nopujHeM m 
ujtokom. MeTa/i/iMMecxHki nnacTWpb. ycTaHOB- 
neHHyio noA hhm Ha Bany xopnyca pacxaTUBa- 
50 >omyK> ronoaxy vt pa3MeiueHHbirt a HMXHej?i 
nacTM xopnyca c B03MOJKHoCTbio esanMOAewt- 
craw* c MetaiiAMMecKMM nnaCTbtpeM ynop. ot- 
nwHaioiueecp Tew» mto, c uenbK> noBwtue- 
HMfl H3AOKH0CTH ycTanOBKM MeTafl/iMMeCxoro 
55 nnacrupfl. oho cna6)KeHO *ecTKO cwwsaHHbiM 
c ynopOM npviBOAOM ero oceeoro ncpeMeme- 
HUfl w pacnono)KeHHbiM H3A pacKaTwaawinew 

rOAOBKO^ AOpHMpyiOlAtlM KOHyCOM. yCT3HOB- 

neHHWM m3 tuTOxe ruApouwnnHApa c bo3mo>k- 
HOCTbK> B3aHM0AewCTBMR c MeTaAAvwec*nM 
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n/iacTbipeVi. ea/i xopnyca KMHeMaTUwecKM cqr- 
33h c aneicrponpwBOAOM. npuBOA oceeoro ne- 
peMeuiehMn ynopa Bunonnen b ewfle 
AM<|)<t>©peHUMaiii.Noro nopuiMW, yCT3H08/ieH- 
Horo b Kopnyce m b6pa3yK>mero c ero cremca- 
mm A»e KaMepu, rwApae/MMecicM ca«3aHHbie 
Me>KAy co6oh icaHanoM c pacno/io*eHHWM b 


weM o6p3THbtM K/isnanoM co ujtokom. npu 
3tom OAHd M3 KaMep rnApaB/iuMec*n cB«3ana 
c nonocirbio narHetaMMw. APyra* ™ c no/iocTbio 
acacwB3Hw« rHAPOHacoca. a AOpHupyiomMM 
Konyc yctaMOB/reH c B03M0*noCTfeio B3awMO- 
AetiCTBH» b BepxHeM nonoaceHww co ujtokom 
06paiHoro K/tanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 


The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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